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Motivation
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MOTIVATION & GOALS
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Which is the effect of porous media heterogeneity (e.g.,
in hydraulic conductivity) on its biogeochemical status?
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METHODS

Conceptual model

The pilot-scale MAR facility inspiring the conceptual model
developed to run synthetic simulations )
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METHODS

Modeling steps

1. Generate synthetic heterogeneous hydraulic
conductivity realizations (SGSIM, GSLIB). E(@)
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2. Solve the subsurface flow equation @
(MODFLOW 6).

0

3. Solve the advective dispersive reactive transport equation (MODFLOW 6 + PHREEQCRM).
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RESULTS

Average vs Local Behavior
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Flux-averaged BTC
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Average vs Local Behavior

Local behavior
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RESULTS

Average vs Local Behavior

Flux-averaged BTC

Local behavior
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RESULTS

Local Behavior
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Local Behavior

CONCLUSIONS
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RESULTS
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CONCLUSIONS

Conclusions

Porous media
HETEROGENEITY

Accelerates or delays reaching a
given local fraction of reducing
conditions, depending on distance
from the recharge source.

Promotes local co-existence of
oxidizing & reducing conditions at
the same measurement points.

« Field measurements of redox potential (E,) should be interpreted with caution: they are
representative of spatially integrated signals and tend to over-smooth system'’s behavior.

« The impact of hydraulic heterogeneity on pollutant degradation and biofilm
development may be systematically underestimated.

Need for models quantifying uncertainty in local redox dynamics
to support MAR design.
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